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SEQUENCE LISTING 

<110> Fox Chase Cancer Center 
Kruh, Gary D. 
Lee , Kun 

Belinsky, Martin G. 
Bain, Lisa J. 

<120> MRP-Related ABC Transporter Encoding 
Nucleic Acids and Methods of Use Thereof 



<130> FCCC 98-02 

<150> 60/079,759 
<151> 1998-03-27 

<150> 60/095,153 
<151> 1998-08-03 



<160> 18 



<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 4231 
<212> DNA 

<213> Homo sapiens 
<400> 1 

ggacaggcgt ggcggccgga gccccagcat ccctgcttga ggtccaggag cggagcccac 60 
2^=^^^^?=^ gcctgatcag cgcgaccccg gcccgcgcL gccccgcccg gclagatgit ^ 120 
attc?^c^ao r^'^fSrgtga agcccaaccc gctgcaggac gcgaaSatc? gctcacgcgt 180 
f^l^^l^'l^f tggctcaatc ccttgtttaa aattggccat aaacggagat tagaggaaga 240 
attlt^%^ . tcagtgctgc cagaagaccg ctcacagcac cttgglgigg ag?tgcaagg 300 
Igcaa?IIta aaa?S??"^ taagagctga gaatgacgca cagaagcct? cfttlacalg 360 
aallt^ln^n f t ^gaaatctta tttagttttg ggaattttta cgttaattga 

tttt^tt^^"" aaagtaatcc agcccatatt tttgggaaaa attattaatt attttgaala 
t?tt?^^^oS atggattctg tggctttgaa cacagcgtac gcctatgcca cggtgctgac 
ll^^^f^t^ ctcattttgg ctatactgca tcacttatat ttttatcacg ttca|tgEgc 
Sacata^co "^^^-^•^^^ ccatgtgcca tatgatttat cggaaggcac ttcgLftIg 
Itt^tl^?^^ atggggaaga caaccaoagg ccagatagtc aatctgctgt ccaltgatg? 
gaacaagttt gatcaggtga cagtgttctt acacttcctg tgggcaggac cactacaaac 
iTtlltTtl Itl^rT'' ^^^5^-^^^- gataggaati tcg^gcc^tg ctg^a^^^c 
alataiaact ccttgcaaag ctgttttggg aagttgttct catcact|Ig 

tltlt^atf^ !r ^''f cggatgccag gatcaggacc atgaatgaag ttataacEgg 
tataaggata ataaaaatgt acgcctggga aaagtcattt tcaaatctta ttaccaattt 
Ita^ttttff. agattctgag aagttcctgc ctcaggggga tgaatttggc 

agtgcaagca aaatcatcgt gtttgtgacc ttcaccacct acgtgctcct ±x<iu 
cggcagtgtg atcacagcca gccgcgtgtt cgtggcagtg acgctgtatg gggctgtgcg 1200 
catfcallaa ^tcf'^^ l^.^^T^'' cattgagagg gtgtclgagg llltcgtcag ^260 
IccatcaSff atccagacct ttttgctact tgatgagata tcacagcgca accgtcagcE 1320 
atclalalcc lalt^t^t^"" tggtgcatgt gcaggatttt actgcttttt gggataaggc 1380 
atcagagacc ccaactctac aaggcctttc ctttactgtc agacctggcg aattgttaac 1440 
Sgcc^cafat llTa^^r^ cagggaagtc atcactgtta agtgccg?g? tcgS^a^t 15o2 
allaatattc taaa^t^^f^ tcagcgtgca tggaagaatt gcctatgtgt ctcagcagcc 1560 
acal?a?aia It^^f t tgaggagtaa tattttattt gggaagaaat atgaaaagga 1620 
tlatltl^t^ aaagtcataa aggcttgtgc tctgaaaaag gatttacagc tgttggagga 1680 
SSalacct? ac^!^^'^^ gagatcgggg aaccacgctg agtggagggc agaalgclcg i740 
ggtaaacctt gcaagagcag tgtatcaaga tgctgacatc tatctcctgg acgatcctct 1800 
atltilalla I?cIo^^^^? "agcagaca cttgttcgaa ctgtgtat?? gtcaaltJtt 1B60 
alttff^^tt f^^^'^^^ttt tagtgactca tcagttgcag tacctcaaag ctgcaagtca 1920 
ItctaSata iJftt^^^f gtaaaatggt gcagaagggg acttacactg ag?tccLaa i980 
tgt^ccaaaa actc^^^^ cccttttaaa gaaggataat gaggaaagtg aacaacctcc 2040 
agttccagga actcccacac taaggaatcg taccttctca gagtcttcgg tttggtctca 2100 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
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acaatcttct 

cccagttaca 

gaattacttc 

tgcagctcag 

aagtatgcta 

ctggtactta 

atctctattg 

tgagtcaat t 

aaatcgt t to 

tt tcatccag 

ttggatcgca 

tttggaaacg 

ccact tgtca 

gtgtcaggaa 

gacaacgtcc 

cgt tgcctt t 

actgtcctat 

^gt tgagaat 

agcaccttgg 

ctttgacaat 

agcactcatt 

ttccctcatc 

gatcttgaca 

ggaacctgtt 

ggatgaggaa 

tcctggtaaa 

acaactggtg 

agcgacggca 

atttgcccac 

caagataatg 

gcaaaataaa 

tgccctcact 

cactgaccac 

gacagcactg 

tttggactat 

caagatgcta 

<210> 
<211> 
<212> 
<213> 



agaccctcct 
ctatcagagg 
agagctggtg 
gttgcctatg 
aatgtcactg 
ggaatttatt 
gtattctacg 
ctgaaagctc 
tccaaagaca 
acattgctac 
atacccttgg 
tcaagagatg 
tcttctctcc 
ctgtttgatg 
cgctggttcg 
gggtccctga 
gccctcacgc 
atgatgatct 
gaatatcaga 
gtgaacttca 
aaatcacaag 
tcagcccttt 
actgaaattg 
ttgttcactg 
ctgtggaatg 
atggatactg 
tgccttgcca 
aatgtggatc 
tgcaccgtgc 
gttttagatt 
gagagcctat 
gaaacagcaa 
atggttacaa 
Jtgaatccaac 
gtaaaccaca 
gttcatttga 



tgaaagatgg 

agaaccgttc 

ctcactggat 

tgct tcaaga 

taaatggagg 

caggtttaac 

tccttgttaa 

cggtattat t 

ttggacactt 

aagtggttgg 

ttccccttgg 

tgaagcgcct 

aggggctctg 

cacaccagga 

ccgtccgtct 

ttctggcaaa 

tcatggggat 

cagtagaaag 

aacgcccacc 

tgtacagtcc 

aaaaggttgg 

ttagattgtc 

gacttcacga 

gaacaatgag 

ccttacaaga 

aattagcaga 

gggcaattct 

caagaactga 

taaccattgc 

caggaagact 

tttacaagat 

aacaggtata 

acact tccaa 

caaaatgtca 

ttgtactttt 

atatttctcc 



tgctctggag 

tgaaggaaaa 

tgtcttcatt 

ttggtggctt 

aggaaatgta 

tgtagctacc 

ctcttcacaa 

ct ttgataga 

ggatgat ttg 

tgtggtctct 

aatcattttc 

ggaatctaca 

gaccatccgg 

tttacat tea 

ggatgccatc 

aactctggat 

gtttcagtgg 

ggtcattgaa 

accagcctgg 

aggtgggcct 

cattgtggga 

agaacccgaa 

tttaaggaag 

gaaaaacctg 

ggtacaactt 

atcaggatcc 

caggaaaaat 

tgagttaata 

acacagattg 

gaaagaatat 

ggtgcaacaa 

ct tcaaaaga 

tggacagccc 

agtccgt tec 

ttttactttg 

c 



agccaagata 

gttggttttc 

ttccttattc 

tcatactggg 

accgagaagc 

gttctttttg 

actttgcaca 

aatccaatag 

ctgccgctga 

gtggctgtgg 

atttttcttc 

actcggagtc 

gcatacaaag 

gaggcttggt 

tgtgccatgt 

gccgggcagg 

tgtgttcgac 

tacacagacc 

ccccatgaag 

ctggtactga 

agaaccggag 

ggtaaaattt 

aaaatgtcaa 

gatcccttta 

aaagaaacca 

aattttagtg 

cagatattga 

caaaaaaaaa 

aacaccatta 

gatgagccgt 

ctgggcaagg 

aat tatccac 

tcgaccttaa 

gaaggcattt 

gcaacaaata 



cagagaaitgt 

aggcctataa 

tcctaaacac 

caaacaaaca 

tagatcttaa 

gcatagcaag 

acaaaatgt t 

gaagaattt t 

cgtttttaga 

ccgngattcc 

ggcgatattt 

cagtgttttc 

cagaagagag 

tcttgttttt 

ttgtcatcat 

ttggtttggc 

aaagtgctga 

ttgaaaaaga 

gagtgataat 

agcatctgac 

ctggaaaaag 

ggat tgataa 

tcatacctca 

aggagcacac 

ttgaagatct 

ttggacaaag 

ttattgatga 

tccgggagaa 

t tgacagcga 

atgttttgct 

cagaagccgc 

atattggtca 

ctattttcga 

tccactagtt 

tttatacata 



2 

1325 
PRT 

Homo sapiens 



<400> 2 



Met 


Leu 


Pro 


Val 


Tyr 


Gin 


Glu 


Val 


Lys 


Pro 


1 


lie 






5 








10 


Asn 


Cys 


Ser 


Arg 


Val 


Phe 


Phe 


Trp 


Trp 


lie 






20 










25 


Gly 


His 


Lys 


Arg 


Arg 


Leu 


Glu 


Glu 


Asp 






35 










40 




Pro 


Glu 


Asp 


Arg 


Ser 


Gin 


His 


Leu 


Gly 


Glu 




50 










55 






Asp 


Lys 


Glu 


Val 


Leu 


Arg 


Ala 


Glu 


Asn 


Asp 


65 










70 








Thr 


Arg 


Ala 


lie 


lie 


Lys 


Cys 


Tyr 


Trp 


Lys 


lie 








85 










90 


Phe 


Thr 


Leu 


lie 


Glu 


Glu 


Ser 


Ala 


Lys 


Leu 






100 










105 


Gly 


Lys 


lie 


He 


Asn 


Tyr 


Phe 


Glu 


Asn 


Val 




115 








120 






Ala 


Leu 


Asn 


Thr 


Ala 


Tyr 


Ala 


Tyr 


Ala 




130 










135 






Thr 


Leu 


lie 


Leu 


Ala 


He 


Leu 


His 


His 


Leu 


145 










150 








Cys 


Ala 


Gly 


Met 


Arg 


Leu 


Arg 


Val 


Ala 


Met 


Lys 








165 










170 


Ala 


Leu 


Arg 


Leu 


Ser 


Asn 


Met 


Ala 


Met 



Asn 

Leu 

Asp 

Glu 

Ala 

75 

Ser 

Val 

Tyr 

Thr 

Tyr 
155 
Cys 

Gly 



Pro Leu 

Asn Pro 

Met Tyr 

45 

Leu Gin 
60 

Gin Lys 

Tyr Leu 

He Gin 

Asp Pro 
125 
Val Leu 
140 

Phe Tyr 
His Met 
Lys Thr 



Gin 

Leu 

30 

Ser 



Asp 

15 

Phe 

Val 

Phe 



Gly 
Pro Ser 
Val 



Pro 
110 
Met 

Thr 

His 

He 

Thr 



Leu 
95 
He 

Asp 

Phe 

Val 

Tyr 
175 
Thr 



Ala 

Lys 

Leu 

Trp 

Leu 

80 

Gly 

Phe 

Ser 

Cys 

Gin 
160 
Arg 

Gly 



2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4231 
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180 185 190 

Gin lie Val Asn Leu Leu Ser Asn Asp Val Asn Lys Phe Asp Gin Val 
195 200 205 

'^^'^ Yfn ^^"^ ^^"^ '^'^ Leu Gin Ala He Ala 

210 215 220 

Val Thr Ala Leu Leu Trp Met Glu He Gly He Ser Cys Leu Ala Gly 

Met Ala Val Leu He He Leu Leu Pro Leu Gin Ser Cys Phe Gly Itl 

245 250 ->55 

Leu Phe Ser Ser Leu Arg Ser Lys Thr Ala Thr Phe Thr Asp Ala Arg 

260 265 270 

He Arg Thr Met Asn Glu Val He Thr Gly He Arg He He Lys Met 

275 280 285 

oon "^"^ ^^"^ ^^"^ -^^^ lie Thr Asn Leu Arg Lys 

290 295 300 

Lys Glu He Ser Lys He Leu Arg Ser Ser Cys Leu Arg Gly Met Asn 

310 315 

Leu Ala Ser Phe Phe Ser Ala Ser Lys He He Val Phe Val Thr Phe 

Thr Thr -IVr Val Leu Leu Gly Ser Val lie Thr Ala Ser Arg Hi Phe 

340 345 
Val Ala Val Thr Leu Tyr Gly Ala Val Arg Leu Thr Val Thr Leu Phe 

355 360 265 

Phe Pro Ser Ala He Glu Arg Val Ser Glu Ala He Val Ser He Arg 

375 380 
Arg He Gin Thr Phe Leu Leu Leu Asp Glu He Ser Gin Arg Asn Arg 

390 395 
Gin Leu Pro Ser Asp Gly Lys Lys Met Val His Val Gin Asp Phe Thr 
M TM. 410 415 

Ala Phe Trp Asp Lys Ala Ser Glu Thr Pro Thr Leu Gin Gly Leu Ser 

420 425 430 

Phe Thr Val Arg Pro Gly Glu Leu Leu Ala Val Val Gly Pro Val Gly 

Ala Gly Lys Ser Ser Leu Leu Ser Ala Val Leu Gly Glu Leu Ala Pro 
■^^U 455 

Ser His Gly Leu Val Ser Val His Gly Arg He Ala Tyr Val Ser Gin 

470 475 

Gin Pro Trp Val Phe Ser Gly Thr Leu Arg Ser Asn He Leu Phe Gly 

485 490 495 

Lys Lys Tyr Glu Lys Glu Arg Tyr Glu Lys Val He Lys Ala Cys Ala 

500 505 510 

Leu Lys Lys Asp Leu Gin Leu Leu Glu Asp Gly Asp Leu Thr Val He 

520 525 

Gly Asp Arg Gly Thr Pro Leu Ser Gly Gly Gin Lys Ala Arg Val Asn 

Leu Ala Arg Ala Val Tyr Gin Asp Ala Asp He 5Jr Leu Leu Asp Asp 

Pro Leu Ser Ala Val Asp Ala Glu Val Ser "g His Leu Phe Glu Leu 

-ri 570 575 

Cys He Cys Gin He Leu His Glu Lys He Thr He Leu Val Thr His 

580 585 590 

Gin Leu Gin Tyr Leu Lys Ala Ala Ser Gin He Leu He Leu Lys Asp 

600 605 
Gly Lys Met Val Gin Lys Gly Thr Tyr Thr Glu Phe Leu Lys Ser Gly 

610 615 620 

He Asp Phe Gly Ser Leu Leu Lys Lys Asp Asn Glu Glu Ser Glu Gin 

630 635 
Pro Pro Val Pro Gly Thr Pro Thr Leu Arg Asn Arg Thr Phe Ser Glu 

645 650 655 

Ser Ser Val Trp Ser Gin Gin Ser Ser Arg Pro Ser Leu Lys Asp Gly 
^-1 665 670 

Ala Leu Glu Ser Gin Asp Thr Glu Asn Val Pro Val Thr Leu Ser Glu 

675 680 685 

Glu Asn Arg Ser Glu Gly Lys Val Gly Phe Gin Ala Tyr Lys Asn Tyr 

Phe Arg Ala Gly Ala His Trp He Val Phe He Phe Leu He Leu Leu 
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705 



Asn Thr Ala Ala Gin Ala Tyr Val Lou G^n Asp Trp Trp Leu Ser 

Leu 



"725 730 735 

Gly 

lie 

ser Gly Leu Thr Val Ala Thr vll Leu Phe Gly He All Arg Ser Leu 

-- 775 780 



Tyr Trp Ala Asn Lys Gin Ser Met Leu Asn Val Thr Val Asn Gly Gly 

Gly Asn Val Thr Glu Lys Leu Asp Zeu Asn Trp Tyr Leu Gly He Tyr 

760 755 



Leu val Phe Tyr Val Leu Val Asn Ser Ser Gin Thr Leu His Asn Lys 

Met Phe Glu ser lie Leu Lys Ala Pro Val Zeu Phe Phe Asp Arg As"" 

Pro He Gly Arg He Leu Asn Arg Phe ler Lys Asp He Gly till Leu 

Asp Asp Leu Leu Pro Leu Thr Phe tlu Asp Phe He Gin Sr Leu Leu 

840 04c 
Gin val Val Gly Val Val Ser Val Ala Val Ala Val He Pro Trp He 



Ala He Pro Leu Val Pro Liu Gly He He Phe He Phe Leu Arg Arg 

Tyr Phe Leu Glu Thr Ser Arg Asp Val Lys 111 Leu Glu Ser Thr ?hr 

Arg ser Pro Val Phe Ser His Leu Ser Ser Ser Leu Gin Gly Leu Trp 

Thr He Arg Ala Tyr Lys Ala Glu JSu Arg Cys Gin Glu L^u Phe Asp 

920 925 
Ala His Gin Asp Leu His Ser Glu Ala Trp Phe Leu Phe Leu Thr Thr 

ser Arg Trp Phe Ala Val Arg Leu Asp Ala He ?Js Ala Met Phe Val 

He He Val Ala Phe Gly Ser Leu He Leu lla Lys Thr Leu Asp 111 

Gly Gin Val Gly Leu Ala Leu Ser Tyr III Leu Thr Leu Met gIJ Met 

Phe Gin Trp Cys Val Arg Gin Ser^A^I Glu Val Glu Asn Me^ Met He 

I^Jo°^^ """^ ^Jis^^"""^^ f 

Trp^Glu Tyr Gin Lys Arg^Pro Pro Pro Ala Trp P^o^His Glu Gly Val 

He He Phe Asp Asn Val Asn Phe Met Tyr Se^Pro Gly Gly Pro lit" 
1045 1050 1055 

Leu Thr Ala Leu He o^-- ot„ ^l. t... 

1060 1065 
Arg Thr Gly Ala Gly Lys < 
^ 1080 1085 

Jofo''"" Asp Lys He Leu 



val Leu Lys His^Leu Thr Ala Leu IJe Lys Ser Gin Glu Lys Vaf Gly 

He val Gly Arg Thr Gly Ala Gly ijf Ser Ser Leu He Ser°Ala Leu 
.'^ 1080 1085 

Thr^Thr Glu He Gly Leu^^is^Asp Leu Arg Lys iys^Met Ser He He 

Pro Gin Glu Pro Val Leu Phe Thr Gly Thr Ji^^Arg Lys Asn Leu III' 
1125 1130 1135 



1090 1095 



Pro Phe Lys Glu^His Thr Asp Glu Glu^Leu Trp Asn Ala Leu A^g^Glu 

Leu Pro 
Ser Val 

Valleys Leu Ala Arg Ala He^Leu Arg Lys Asn cln^le Leu He He 



Val Gin Leu^£ys"Glu Thr He Glu^As^Leu Pro Gly Lys Met^Asp Thr 

Leu Ala Glu Ser Gly Ser J 
1170 ^ 1175 



1155 ~ — J — * 

Glu Leu^Ala Glu Ser Gly Ser Isfphe Ser Val Gly G^n^Arg Gin Leu 



Asp Glu Ala Thr Ala^Asn Val Asp Pro Arg^Thr^Asp Glu Leu He Gin" 
Lys Lys He Arg^clu Lys Phe Ala Ji^^cJ^Thr Val Leu Thr nJ^Ala 
His Arg Leu Asn Thr He He Asp Sef Asp Lys He Met Jlf Leu Asp 
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1235 1240 1245 

^oKn^""^ ^^"^ ^^"^ Leu Leu Gin Asn 

1255 1260 
Lys Glu Ser Leu Phe Tyr Lys Met Val Gin Gin Leu Gly Lys Ala Glu 

1270 12V5 
Ala Ala Ala Leu Thr Glu Thr Ala Lys Gin Val Tyr Phe Lys Arg ^sn^ 
^ ^ . ^^^^ 1290 1295 

Tyr Pro His lie Gly His Thr Asp His Met Val Thr Asn Thr Ser Asn 
^1 • . -^^^^ 1305 1310 

Gly Gin Pro Ser Thr Leu Thr lie Phe Glu Thr Ala Leu 
1315 1320 1325 

<210> 3 
<211> 5838 
<212> DNA 

'^213> Homo sapiens 



<40 

ccgggcaggt 
aggggcgcag 
agaagatgaa 
gtgtgaggga 
ggagaactcg 
tctctcttga 
gaaagtacca 
acccagtgga 
cccgtgtggc 
acgagtcttc 
aagttgggcc 
tcatcctgtc 
tcatggtgaa 
tgttgttagt 
cttgggcat t 
ttaagaagat 
tttgctccaa 
gaggacccgt 
gcttcctggg 
tcacagcata 
atgaagttct 
agagtgttca 
agggtatcac 
ctgttcatat 
tcttcaattc 
aagcctcagt 
taaagaacaa 
gggactcctc 
acaagagggc 
aggcggtgct 
ccgaagagga 
acagcatcga 
gtggaaaaac 
ttgcaatcag 
tgagagacaa 
acagctgctg 
gagagcgagg 
tgtatagtga 
tgggcaacca 
ttgttaccca 
gctgtattac 
ccatttttaa 
aaaccagtgg 
aggaaaaagc 
gttcagtgcc 
tcctggttat 
ggttgagtta 
cctcggtgag 



0> 3 
ggctcatgct 
gaattctgat 
ggatatcgac 
gagaaccagc 
accgttggaa 
tgcctccatg 
tcatggcttg 
caatgctggg 
ccacaagaag 
tgacgtgaac 
agacgctgct 
cat'cgtgtgc 
acacctcttg 
gctgggcctc 
gaattaccga 
ccttaagtta 
cgatgggcag 
tgttgccatc 
atcagctgtt 
t ttcaggaga 
tacttacatt 
aaaaatccgc 
tgtgggtgtg 
gaccctgggc 
catgactttt 
ggctgttgac 
accagccagt 
ccactccagt 
ttccaggggc 
ggcagagcag 
agaaggcaag 
tctggagatc 
ctctctcatt 
tggaaccttc 
catcctgttt 
cctgaggcct 
agccaacctg 
caggagcatc 
catcttcaat 
ccagttacag 
ggaaagaggc 
taacctgttg 
ttcacagaag 
agtaaagcca 
ctggtcagta 
tatggccctt 
ctggatcaag 
tgacagcatg 



cgggagcgtg 
gtgaaactaa 
ataggaaaag 
acttctggga 
tgccaagatg 
cattctcagc 
agtgctctga 
cttttttcct 
ggggagctct 
tgcagaagac 
tccctgcgaa 
ctgatgatca 
gagtataccc 
ctcctgacgg 
accggtgtcc 
aagaacatta 
agaatgtttg 
ttaggcatga 
tttatcctct 
aaatgcgtgg 
aaatttatca 
gaggaggagc 
gctcccattg 
ttcgatctga 
gctttgaaag 
agatttaaga 
cctcacatca 
atccagaact 
aagaaagaga 
aaaggccacc 
cacatccacc 
caagagggta 
tcagccattt 
gcttatgtgg 
gggaaggaat 
gacctggcca 
agcggtgggc 
tacatcctgg 
agtgctatcc 
tacctggt tg 
acccatgagg 
ctgggagaga 
aagtcacaag 
gaggaagggc 
tatggtgtct 
t tcatgctga 
caaggaagcg 
aaggacaatc 



gttgagcggc 
cagtctgtga 
agtatatcat 
cgcacagaga 
cct tggaaac 
tcagaatcct 
agcccatccg 
gtatgacttt 
caatggaaga 
tagagagact 

gggttgtgtg 

cgcagctggc 
aggcaacaga 
aaatcgtgcg 
gcttgcgggg 
aagagaaatc 
aggcagcagc 
tttataatgt 
1 1 tacccagc 
ccgccacgga 
aaatgtatgc 
gtcggatatt 
tggtggtgat 
cagcagcaca 
taacaccgtt 
gtttgtttct 
agatagagat 
cgcccaagct 
aggtgaggca 
tcctcctgga 
tgggccacct 
aactggttgg 
taggccagat 
cccagcaggc 
atgatgaaga 
t tcttcccag 
agcgccagag 
acgaccccct 
ggaaacatct 
actgtgatga 
aactgatgaa 
caccgccagt 
acaagggtcc 
agct tgtgca 
acatccaggc 
atgtaggcag 
ggaacaccac 
ctcatatgca 



tggcgcggtt 
gccctggaac 
ccccagtcct 
ccgtgaagat 
agcagcccga 
ggatgaggag 
gactacttcc 
ttcgtggctt 
cgtgtggtct 
gtggcaagaa 
gatcttctgc 
tggcttcagt 
gtctaacctg 
gtcttggtcg 
ggccatccta 
cctgggtgag 
c^gttggcagc 
aattattctg 
aatgatgttt 
tgaacgtgtc 
ctgggtcaaa 
ggaaaaagcc 
tgccagcgtg 
ggctttcaca 
ttcagtaaag 
aatggaagag 
gaaaaatgcc 
gacccccaaa 
gctgcagcgc 
cagtgacgag 
gcgcttacag 
aatctgcggc 
gacgcttcta 
ctggatcctc 
aagatacaac 
cagcgacctg 
gatcagcctt 
cagtgcctta 
caagtccaag 
agtgatcttc 
tttaaatggt 
tgagatcaat 
taaaacagga 
gctggaagag 
tgctgggggc 
caccgccttc 
tgtgactcga 
gtactatgcc 



gtcctggagc 
ctccgctcag 
gggtatagaa 
tccaagttca 
gccgagggcc 
catcccaagg 
aaacaccagc 
tcttctctgg 
ctgtccaagc 
gagctgaatg 
cgcaccaggc 
ggaccagcct 
cagtacagct 
cttgcactga 
accatggcat 
ctcatcaaca 
ctgctggctg 
ggaccaacag 
gcatcacggc 
cagaagatga 
gcattttctc 
gggtacttcc 
gtgaccttct 
gtggtgacag 
tccctctcag 
gttcacatga 
accttggcat 
atgaaaaaag 
actgagcatc 
cggcccagtc 
aggacactgc 
agtgtgggaa 
g^gggcagca 
aatgctactc 
tctgtgctga 
acggagattg 
gcccgggcct 
gatgcccatg 
acagttctgt 
atgaaagagg 
gactatgcta 
tcaaaaaagg 
tcagtaaaga 
aaagggcagg 
cccttggcat 
agcacctggt 
gggaacgaga 
agcatctacg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
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ccctctccat 

gcacgctgcg 

ctatgaagtt 

tggatgaagt 

tggtgttctt 

ggccccttgt 

tgaagcgtct 

agggccttgc 

agctgctgga 

ctgtgcggct 

ttatgcacgg 

taacggggct 

cggtggagag 

agaacaaggc 

agatgaggta 

ctaaagagaa 

ccctct tccg 

gtgatattgg 

tgttcagtgg 

tttgggatgc 

ttgaatctga 

gcatagctag 

ccatggacac 

gtaccatgct 

tgctggccca 

gttcccgatt 

tcctccctgt 

cccctcatcg 

gttccggatt 

attccatatt 

gggaaccgtt 

tctatatata 

tattaaaata 

ttgctgtact 

ctctagctgg 

atagtgggcc 

gagacgggtg 

ctgtcctggt 

t ttcactccc 

tttcctgcct 

tcccactgcc 

gttggttcca 

attcccacac 

ctcaccgcag 

cagctcttgc 

acctcaggtt 

ggggctggta 

atgtcgtgac 

caaaaatctg 

aaaaaaaaaa 



ggcagtcatg 
agct tcctcc 
ttttgacacg 
tgacgtgcgg 
ctgtgtggga 
catcctcttt 
ggacaatatc 
caccatccac 
tgacaaccaa 
ggacctcatc 
gcagattccc 
gttccagttt 
gatcaatcac 
tccctcccc t 
ccgagaaaac 
gattggcat t 
tctggtggag 
ccttgccgac 
cactgtcaga 
cctggagagg 
agtgatggag 
agccctgctc 
agagacagac 
gaccattgcc 
gggacaggtg 
ctatgccatg 
tgacgaagtc 
cgtcctccta 
ggcttgtgtg 
catgtaaaca 
attataattg 
attctgtaca 
agcactgtgc 
agagatctgg 
tggtttcacg 
ctccgacagc 
ggcggctgga 
gtcacttact 
tccatcaaga 
tcttcttttt 
tcaggttcct 
agccctggag 
ctccacagtt 
tcgtcgcaca 
taatcagtgt 
gctggttgct 
gctcaggtgg 
caactagaca 
aaaatgtgaa 
aaaaaaaa 



ctgatcctga 
cggctgcatg 
acccccacag 
ctgccgt tec 
atgatcgcag 
tcagtcctgc 
acgcagtcac 
gcctacaata 
gctccttttt 
agcatcgccc 
ccagcctatg 
acggtcagac 
tacat taaga 
gactggcccc 
ctccctcttg 
gtggggcgga 
t tatc tggag 
ctccgaagca 
tcaaat ttgg 
acacacatga 
aatggggata 
cgccactgta 
ttat tgattc 
catcgcctgc 
gtggagtttg 
t t tgctgctg 
tcttttcttt 
ccgaaacctt 
tttcactttt 
aaat ttagtt 
tatcagaggc 
tagcctatat 
taataacagt 
ttttgctatt 
gtgccaggtt 
cccctctgcc 
gaccatgcag 
gt ttctgtca 
atggggatca 
gctgttgttt 
atggctggcc 
ccaactgctg 
cagtggcagg 
gtctctctct 
ctcacactgg 
gtgtggtttg 
gcgtggtcac 
t tctgtcgcc 
taaaattat t 



aagccattcg 
acgagctttt 

ggaggattct 

aggccgagat 
gagtcttccc 
acattgtctc 
ctttcctc tc 
aagggcagga 
ttttgtttac 
tcatcaccac 
cgggtctcgc 
tggcatctga 
ctctgtcctt 
aggagggaga 
tcctaaagaa 
caggatcagg 
gctgcatcaa 
aactctctat 
accccttcaa 
aagaatgtat 
acttctcagt 
agattctgat 
aagagaccat 
acacggttct 
acaccccatc 
cagagaacaa 
agagcattgc 
gcctttctcg 
^gggagagtc 
tttgttctta 
ctataatgaa 
ttacagtgaa 
gcatattcct 
agactgtagg 
ttctgggtgt 
gcctccccac 
agcgccgtga 
ggagagcagc 
cagagacatt 
ctaaacaaga 
actgcacaga 
ctttt tgagg 
gctcaggatt 
ctctctcccc 
cgtagaagtt 
gtgtgttccc 
tgctgtcatc 
ttagcatgtt 
ttggattttg 



aggagttgtc 
ccgaaggatc 
caacaggttt 
gt tcatccag 
gtggttcctt 
cagggtcctg 
ccacatcacg 
gtttctgcac 
gtgtgcgatg 
cacggggctg 
catctcttat 
gacagaagct 
ggaagcacct 
ggtgaccttt 
agtatccttc 
gaagtcctcg 
gattgatgga 
cat tcctcaa 
ccagtacact 
tgctcagcta 
gggggaacgg 
t ttagatgaa 
ccgagaagca 
aggctccgat 
ggtccttctg 
ggtcgctgtc 
cat tccctgc 
attttatctt 
atattttgat 
attgcactct 
gctttatacg 
aatgtaagct 
ttctatcatt 
aagagtagca 
ccaaaggaag 
agccgctcca 
gt tctcaggg 
ggggcgaagc 
cctccgagcc 
atcagtctat 
gctctccagc 
tggcactttt 
tcgtgggtct 
tcaaagtctg 
tttgtactgt 
gcaaaccccc 
agttgaatgg 
tgctgaacac 
taaaaaaaaa 



tttgtcaagg 
cttcgaagcc 
tccaaagaca 
aacgttatcc 
gtggcagtgg 
attcgggagc 
tccagcatac 
agataccagg 
cggtggctgg 
atgatcgttc 
gctgtccagt 
cgattcacct 
gccagaatta 
gagaacgcag 
acgatcaaac 
c^tggggatgg 
gtgagaatca 
gagccggtgc 
gaagaccaga 
cc tctgaaac 
cagctcttgt 
gccacagctg 
tttgcagact 
aggattatgg 
tccaacgaca 
^agggctgac 
ctggggcggg 
tcgcacagca 
tattgtattt 
aaaaggttca 
tgtagctata 
gtttatttta 
tttgtacagt 
tttcattctt 
acgtgtggca 
ggggtggctg 
ctcctgcctt 
ccaggcccct 

ggggagtttc 

ccacagagag 
tccaagacct 
tcatttgcct 
gttttccttt 
caactttaag 
aaagagacct 
tttgtgctgt 
tcagcgttgc 
cttgtggaag 
aaaaaaaaaa 



2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 ' 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5838 





<210> 


4 






<211> 


1437 






<212> 


PRT 






<213> 


Homo sapiens 




<400> 


4 




Met 


Lys Asp 


lie Asp 


He 1 


1 




5 




Tyr 


Arg Ser 


Val Arg 


Glu . 






20 




Arg 


Glu Asp 


Ser Lys 


Phe . 




35 




Ala 


Leu Glu 


Thr Ala 


Ala . 



10 



15 



25 



30 



40 



45 
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50 55 



Met His Ser Gin Leu Arg iie Leu Asp Glu Glu hL Pro Lys Gly Lys 
Tyr His His Gly Leu Ser Ala Leu Lys Pro ^le Arg Thr Thr Ser lys 



His Gin His Pro Val Asp Asn Ala Gly Leu Phe Ser Cys Met Thr Phe 

ser Trp Leu Ser Ser Leu Ala Arg Jal Ala His Lys Lys Gl'y Glu Leu 

ser Met Glu Asp Val Trp Ser Leu Ser Lys His Glu III Ser Asp Val 

Asn cys Arg Arg Leu Glu Arg Leu Trp Gin Glu llu Leu Asn Glu Val 

Gly Pro Asp Ala Ala Ser Leu Arg Arg Val HI Trp He Phe Cys Arg 

Thr Arg Leu lie Leu Ser He Val Cys ieu Met He Thr Gin llu Ala 

Gly Phe ser Gly Pro Ala Phe Met HI Lys His Leu Leu J!u Tyr Thr 

Gin Ala Thr Glu Ser Asn Leu oln Tyr Ser Leu Leu Leu Val Leu Gly 

-^iD 220 
Leu Leu Leu Thr Glu lie Val Arg Ser Trp Ser Leu Ala Leu Thr Trp 



Ala Leu Asn Tyr Arg ^h^ Gly Val Arg Leu III Gly Ala He Leu T^l 

Met Ala Phe Lys Lys He Leu Lys Leu lyl Asn He Lys Glu l" Ser 

Leu Gly Glu Leu He Asn He Cys Ser Asn Asp Gly Gin Irg Met Phe 

Glu Ala Ala Ala Val Gly Ser Leu Leu Ala Gly Gly HI Val Val Ala 

lie Leu Gly Met He Tyr Asn Val He He Leu G^J Pro Thr Gly Phe 

Leu Gly Ser Ala Val Phe He Leu Phe Tyr Pro Ala Met Met Phe 111 

ser Arg Leu Thr Ala Tyr Phe Arg Arg Lys Cys Val Ala Ala Jhr Asp 

Glu Arg Val Gin Lys Met Asn Glu vil Leu Thr Tyr He lJs Phe He 

Lys Met Tyr Ala Trp Val Lys Itl Phe Ser Gin Ser vll Gin Lys He 

Arg Glu Glu Glu Arg Arg He Leu Glu Lys Ala G^y Tyr Phe Gin Gly 

He Thr Val Gly Val Ala Pro He Val Val vj. He Ala Ser Val ill 

Thr Phe Ser Val His Met Thr Leu Gly pJe Asp Leu Thr Ala 111 Gin 

425 A'in 
Ala Phe Thr Val Val Thr Val Phe Asn Ser Met Thr Phe Ala Leu Lys 

455 460 
Asp Arg Phe Lys Ser Leu Phe Leu Met Glu Glu Val His Met He Lys 

485 490 495 



val Thr Pro Phe Ser Val Lys ler Leu Ser Glu Ala Ser Val Ala Val 



Asn Lys Pro Ala Ser Pro His He Lys lie Glu Met Lys Asn Ala Thr 
Leu Ala Trp Asp Ser Ser His Ser Ser He Gin Asn Ser Pro tyl Leu 



Thr Pro Lys Met Lys Lys Asp Lys Irg Ala Ser Arg Gly Lys Lys Glu 
Lys Val Arg Gin Leu Gin Arg Thr Glu His Gin Ala 5al Leu Ala Glu 
Gin Lys Gly His Leu Leu Leu Asp Ser Asp Glu IJg Pro Ser Pro Glu 
Glu Glu Glu Gly Lys His He His Leu Gly "s Leu Arg Leu Gin Irg 
Thr Leu His Ser He Asp Leu Glu He cln Glu Gly Lys Leu III Gly 
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He Cys Gly Ser Val Gly Ser Gly Lys Thr Ser Leu He ler Ala He 

600 605 
Leu Gly Gin Met Thr Leu Leu Glu Gly Ser He Ala He Ser Gly Thr 

Phe Ala Tyr Val Ala Gin G^n Ala Tr^. He Leu lln Ala Thr Leu Arg 

Asp Asn He Leu Phe Gly Lys Glu Tyr Asp Glu Glu Arg Tyr Asn sll 

650 



val Leu Asn Ser Cys Cys Leu Arg Pro Asp Leu Ala He Leu Pro Ser 



565 



ser Asp Leu Thr Glu He Gly Glu A^g Gly Ala Asn Leu ler Gly Gly 



680 585 
Gin Arg Gin Arg He Ser Leu Ala Arg Ala Leu Tyr Ser Asp Arg Ser 

He Tyr He Leu Asp Asp Pro Leu Ser Ala Leu IsJ Ala His Val Gly 



Asn His He Phe Asn S^^ Ala He Arg Lys HI Leu Lys Ger Lys Jhr 



725 730 



val Leu Phe Val Thr His Gin Leu Gin Tyr Leu Val Asp Cys Isp Glu 



Val He Phe Met Lys Glu Gly Cys He Thr Glu Arg Gly Hi His Glu 



Glu Leu Met Asn Leu Asn Gly Isp Tyr Ala Thr He Ihl Asn Asn Leu 

Leu Leu Gly Glu Thr Pro Pro Val Glu He Asn Ser Lys Lys Glu Thr 

795 800 
^y^ Lys Ser Gin Asp Lys Gly Pro Lys Thr Gly 
805 810 815 

Qon ^-^^ ^^-^ Glu Gly Gin Leu " ' 

820 825 830 



ser Gly Ser Gin Lys Lys Ser Gin Asp Lys Gly Pro Lys Thr Gly Ser 

val Lys Lys Glu Lys Ala Val Lys Pro gIu Glu Gly Gin Leu 5al Gin 

Leu Glu Glu Lys Gly Gin Gly Ser vll Pro Trp Ser Val "r Gly Val 

Tyr He Gin Ala Ala Gly Gly Pro Leu Ala Phe Leu vll He Met Ala 

855 350 
Leu Phe Met Leu Asn Val Gly Ser Thr Ala Phe Ser Thr Trp Trp Leu 

ser Tyr Trp He Lys Gin Gly Ser Gly Asn tH Thr Val Thr Arg G^y 

Asn Glu Thr ser Val Ser Asp Ser Met lJs Asp Asn Pro His Met Gin 



905 



Tyr Tyr Ala Ser He Tyr Ala Leu Se^ Met Ala Val Met llu He Leu 



915 



920 



Lys Ala He Arg Gly Val Val ^h^ Val Lys Gly Thr Leu Arg Ala Ser 



935 



ser Arg Leu His Asp Glu Llu Phe Arg Arg He Leu Arg Ser Pro Met 

Lys Phe Phe Asp Thr Thr Pro Thr Gly Ar.g HI Leu Asn Arg Phe Ser 

Lys Asp Met Asp Glu Val Asp Val Arg llu Pro Phe Gin Ala gIu Met 

Phe He Gin Asn Val He Leu Val^lSe Phe Cys Val Gly MeJ He Ala 

Gly Val Phe Pro Trp Phe Val Ala Val Gly Pro ieu'val He Leu 

lUlD 1020 

Phe Ser Val Leu His He Val Ser Arg Val Leu He Arg Glu Leu Lys 

1030 _ 1035 1640 



Arg Leu Asp Asn He^Thr Gin Ser Pro Phe Leu Ser His He Thr lit 

Gly 
1070 



_1045 1050 1055 

Gin C 

) 

Pro I 

^^^o"^"""^^" ^O.^^^^'''"^ ^-P Leu 

1095 1100 



ser He Gin Gly^Leu Ala Thr He His^Ala Tyr Asn Lys Gly Gin Glu 

Phe Leu His Arg Tyr Gin Glu Leu ^eu^Asp Asp Asn Gin A^I^Pro Phe 
-. lOSO 1085 



He Ser He Ala Leu He Thr Thr Thr Gly Leu Met He Val Leu Met 
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i^fciy Gin He Pro^pJoVa Tyr Ala Gly^ W^Ala He Ser Tyr III" 

Val Gin Leu Thr^dy Leu Phe Gin Phe^Tir^Val Arg Leu Ala S^f Glu 

Thr Glu Ala Arg Phe Thr Ser Val Glu Arg He Asn His ^l\le Lys 
, ^-^^^ 1160 1165 

itlQ^^'' "'^'^ ''^^ ff?.^^^ Asn Lys Ala Pro Ser 

117 5 1180 
Pro^Asp Trp Pro Gin ^lu^Gly Glu Val Thr Phe^Glu Asn Ala Glu Met 

Arg Tyr Arg Glu Asn^Leu Pro Leu Val Leu^iy^Lys Val Ser Phe tS" 

He Lys Pro ^Ys^Glu Lys He Gly He^iJ^Gly Arg Thr Gly SeJ^ly 

fp^s''"" ""^^ ""^^ P^J^rg Leu Val Glu Jefser Gly 

1240 1245 

Sso''" "^"P A=^P Gly Leu Ala 

1255 1260 
Asp^Leu Arg Ser Lys Leu^Ser He He Pro Gin Glu Pro Val Leu Phe 

ser Gly Thr Val Arg^Ser Asn Leu Asp Pro Phl^Asn Gin Tyr Thr Glu^ 

Asp Gin He Trp Asp Ala Leu Glu Arg ih^His Met Lys Glu JJ^He 

Ala Gin Leu^Pro Leu Lys Leu Glu^Ser Glu Val Met Glu Isn Gly Asp 

Asn Phe^ser Val Gly Glu Arg^^ln^Leu Leu Cys Ile^A^f Arg Ala Leu 

Leu Arg His Cys Lys lie Leu He Leu Asp Glu Alf Thr Ala Ala Met 

Asp Thr Glu Thr Asp Leu Leu He Gin Glu Thr He Arg Glu Ala Phf 
^1 ^ ^ ^^^^ 1370 1375 

Ala Asp cys Thr Met Leu Thr He Ala His Arg Leu His Thr ial Leu 
oi 1385 1390 

Gly Ser Asp Arg He Met Val Leu Ala Gin Gly Gin Val Val Glu Phe 

1400 1405 
Asp Thr^Pro Ser Val Leu Leu^Ser Asn Asp Ser Ser Arg Phe Tyr Ala 

Met Phe Ala Ala Ala Glu Asn Lys Val Ala Val iy^Gly 
^^25 X.430 ^435 ^ ^ 

<210> 5 
<211> 5079 
<212> DNA 

<213> Homo sapiens 



<400> 5 

ccccatggac gccctgtgcg gttccgggga 
gtctgtgcac acagaaaacc cggacctcac 
ggtgccctgc atctacctgt gggtcgccct 
ttgtcgtggc tacatcatcc tctcccacct 
gctgtggtgc gtctcctggg cggacctttt 
ggcccctgcc cctgttttct ttgtcacccc 
caccctgctg atacagtatg agcggctgca 
cttctggttc ctgtgtgtgg tctgcgccat 
caaggcagag ggtgagatct cagacccctt 
cctggtactc tctgccctca tcttggcctg 
aaagaatgtc gaccctaacc cctaccctga 
tttctggtgg ttcacaaaga tggccatcta 
cctctggtcc ctaaaggaag aggacagatc 
atggaggaag caggaaaagc agacggcacg 
tgcctccggc gaggacgagg tgctgctggg 
cctgaaggcc ctgctggcca ccttcggctc 
tatccaggac ctgctctcct tcatcaatcc 
ctccaacccc atggccccct cctggtgggg 



gctcggctcc 
tccctgct tc 
gccctgctac 
gtccaagctc 
ttactcct tc 
cttggtggtg 
gggcgtacag 
cgtcccat tc 
ccgcttcacc 
cttcagggag 
gaccagcgct 
tggctaccgg 
ccagatggtg 
acacaaggct 
tgcccggccc 
cagct tec tc 
acagc tgctc 
cttcctggtg 



aagttctggg 

cagaactccc 

ttgctctacc 

aagatggtcc 

catggcctgg 

ggggtcacca 

tcttcggggg 

cgctccaaga 

accttctaca 

aaacctccat 

ggctttctct 

catcccctgg 

gtgcagcagc 

tcagcagcac 

aggccccgga 

atcagtgcct 

agcatcctga 

gctgggctga 



actccaacct 

tgctggcctg 

tgcggcacca 

tgggtgtcct 

tccatggccg 

tgctgctggc 

tcctcattat 

tccttttagc 

tccactttgc 

tt t tctccgc 

cccgcctgtt 

^g^gciga-agga 

tgctggaggc 

ctgggaaaaa 

agccctcctt 

get tcaagct 

tcaggtttat 

tgttcctgtg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
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ctccatgatg 
gaagtttcgt 
agtcaaacgt 
cttcatggac 
ggcgatctac 
ggtcttgctg 
gcaaatgaaa 
ggtgctgaag 
gggtgagctc 
gatgtgcagc 
aaacaatgtg 
acttcccctc 
gaaacggatc 
gaccatctcc 
cctgcccccc 

ggtggggcct 

gaagctagaa 
gatccagaac 
ctaccagcag 
ggatcagaca 
cagtctggct 
cgcggtggac 
gctggcaggc 
cttcatcatt 
gcagcgcaac 
gcacctggag 
tgaagacaca 
ccagaagcag 
gcctgtaccc 
agatggggca 
ctgggattat 
gggtcaaagt 
catggcagac 
aattctgcaa 
ggctgcccgt 
ctttgacacc 
tgatgaggtt 
cactcttgtg 
tgtgctctac 
ggaatcagtc 
tgtcatccgg 
tgccaaccag 
ggagttcgtg 
cagcctgaac 
tctgaactgg 
ggtcaaggag 
tcccgaaggt 
gccgggccta 
ggggatcgtg 
cctggaggcg 
ccatgacctg 
cctgcgcatg 
ggagctgtcc 
ctcagagggc 
cctgctccgc 
gactgacaac 
catcgcacac 
agtagtagct 
gatggccaga 
ctggttttca 
acactggggg 
atgctttaga 
tttgagccag 
tgcactgttt 
at tttctaaa 
cagctgctgg 



cagtcgctga 
actgggatca 
gcgtccactg 
cttgccccct 
ttcctctggc 
attccactca 
ttgaaggact 
ctgtacgcc t 
cagctgctgc 
ccct tcctgg 
ctggacgccg 
aacatgctgc 
cagcaattcc 
ccaggctatg 
actctgcaca 
gtgggctgtg 
ggcaaagtgc 
tgcactcttc 
actctggagg 
gagattggag 
cgagctgttt 
tctcatgtgg 
aagacgcgag 
gtgctagctg 
ggctcctttg 
gacagctgga 
ctcagcaacc 
tttatgagac 
cggaggcacc 
ctgacccagg 
gccaaggccg 
gcggctgcca 
agtagacaga 
gggttcttgg 
gtgttgcacc 
acaccatcag 
ctggcccctg 
gtcatcatgg 
accttagtgc 
agccgctcac 
gcctacaacc 
agaagctgct 
gggaactgcg 
ccggggctgg 
atgatacgaa 
tactccaaga 
tggcccccac 
gacctggtgc 
ggccgcactg 
gcaaagggtg 
cgctctcagc 
aacctggacc 
cacctgcaca 
ggggagaatc 
aagagccgca 
ctcatccagg 
cggcttaaca 
gaatttgatt 
gatgctggac 
tcaggaagga 
caccttaaga 
tgaggaaatg 
ttagactagt 
tcaaataacg 
gtttcgtttc 
gtcaggccac 



tct tacaaca 
tgggtgtcat 
tgggggaaat 
tcctcaatct 
agaacctagg 
acggagctgt 
cgcgcatcaa 
gggagcccag 
gcacggcggc 
tgaccctgat 
agaaggcctt 
cccagttaat 
tgagccaaga 



ccatcaccat 
gcctagacat 
ggaagtcctc 
acatgaaggg 
aggaaaacgt 
cctgtgcctt 
agaagggcat 
acagtgatgc 
ccaagcacat 
tgctggtgac 
atggacaggt 
ccaactttct 
ccgcgttgga 
acacggatct 
agctgagtgc 
tgggtccatc 
aggagaaagc 
tggggctctg 
ttggagccaa 
acaacacttc 
tgatgctggc 
aggcactgct 
gccgcatcct 
tcatcctcat 
ccagcacgcc 
agcgct tcta 
ctatctactc 
gcagccggga 
acccctacat 
tggtgctctt 
tgggcctttc 
tgatgtcaga 
cagagacaga 

gtggggaggt 
tgagagacct 
gggctggcaa 
aaatccgcat 
tgaccatcat 
ccttcggcag 
cgtttgtgag 
tcagcgtggg 
tcctggtttt 
ctaccatccg 
ctatcatgga 
ctccagccaa 
ttgcctaaaa 
aatgacacca 
t tttgcacct 
atccccaagt 
ccccggtctc 
at tt tatgaa 
tgttttttaa 
ccctaggaac 



ctattaccac 
ctacaggaag 
tgtcaacc tc 
gctgtggtca 
tccctctgtc 
ggccgtgaag 
gctgatgagt 
cttcctgaag 
ctacctccac 
caccctctgg 
tgtgtctgtg 
cagcaacctg 
ggaacttgac 
acacagtggc 
ccaggtcccg 
cctggtgtct 
ctccgtggcc 
gcttttcggc 
gctagctgac 
taacctgtct 
cgatattttc 
ctt tgaccac 
gcacggcatt 
gtctgagatg 
ctgcaactat 
sggtgcagag 
gacagacaat 
cctgtcctca 
agagaaggtg 
agccattggc 
taccacgctg 
tgtgtggctc 
cctgaggctg 
agccatggcc 
gcacaacaag 
gaactgcttc 
gctgctcaat 
gctcttcact 
tgcagccaca 
ccacttttcg 
ttttgagatc 
catctccaac 
tgctgcacta 
tgtgtcctac 
tttggaatct 
ggcgccctgg 
ggagttccgg 
gagtctgcat 
gtcttccatg 
tgatggcctc 
cccgcaggac 
ctactcagag 
ctcccagccg 
ccagaggcag 
agacgaggcc 
cacccagttt 
ctacaccagg 
cctcattgca 
tatattcctg 
aatatgtccg 
gtaaagtgcc 
ggtgaatgac 
ccgattccca 
atgacctctg 
taaaaagctt 
tcagtcctgt 



tacatctttg 
gctctggtta 
atgtcagtgg 
gcacccctgc 
ctggctggag 
atgcgcgcct 
gagatcctga 
caggtggagg 
accacaacca 
gtgtacgtgt 
tccttgttta 
actcaggcca 
ccccagagtg 
accttcacct 
aaaggggcac 
gccctgctgg 
tatgtgcccc 
aaagccctga 
ctggagatgc 

gggggccagc 

ttgctggatg 
gtcatcgggc 
agcttcctgc 
ggcccgtacc 
gcccccgatg 
gataaggagg 
gatccagtca 
gatggggagg 
caggtgacag 
actgtggagc 
gccatctgtc 
agtgcctgga 
ggcgtctatg 
atggcagcgg 
atacgctcgc 
tccaaggaca 
tccttcttca 
gtggtcatcc 
tcacggcaac 
gagacagtga 
atcagtgata 
cggtggctga 
t ttgccgtca 
tccttgcagg 
aacatcgtgg 
gtggtggaag 
aattattctg 
gtgcacggtg 
accctttgcc 
aatgtggcag 
cccatcctgt 
gaggacattt 
gcaggcctgg 
ctcgtgtgcc 
acagctgcca 
gatacctgca 
gtcctggtcc 
gctagaggca 
agatttcctc 
cagaatggac 
ttacagggta 
acgcctaagg 
actgagtgtt 
tcctccctct 
tttcctcctg 
actctggggt 



tgacnggggt 
tcaccaactc 
atgcccagcg 
agatcatcct 
tcgctttcat 
tccaggtaaa 
acggcatcaa 
gcatcaggca 
ccttcacctg 
acgtggaccc 
atatct taag 
gtgtgtctct 
tggaaagaaa 
gggcccagga 
tggtggccgt 
gagagatgga 
agcaggcatg 
accccaagcg 
tgcctggtgg 
ggcagcgggt 
acccactgtc 
cagaaggcgt 
cccagacaga 
cagccctgct 
aggaccaagg 
cactgctgat 
cctatgtggt 
gacagggtcg 
aggcgaaggc 
tcagtgtgtt 
tcctgtatgt 
caaatgatgc 
ctgctttagg 
gtggcatcca 
cacagtcct t 
tctatgtcgt 
acgccatctc 
tgcccctggc 
tgaagcggct 
ctggtgccag 
ctaaggtgga 
gcatcggagt 
tcgggaggag 
tgacatt tgc 
ctgtggagag 
gcagccgccc 
tgcgctaccg 
gcgagaaggt 
tgt tccgcat 
acatcggcct 
tctcggggac 
ggtgggcttt 
act tccagtg 
tggcccgagc 
tcgacctgga 
ctgtcctgac 
tggacaaagg 
tct tctacgg 
ctggcctttc 
t tgatagcaa 
actgtgctga 
tcacagctag 
atttgcacac 
gatttttcat 
gaacagaaga 
gctgcctgaa 



1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 

5040 
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tccattaaaa atgggagtac tgatgaaata aaacta 



cag 5Q7g 



<210> 6 

<211> 1527 

<212> PRT 

<213> Homo sapiens 



Mot Asp Ala Leu Cys Gly Ser Gly Glu Leu Gly Ser Lys Phe Trp Asp 



Ser Asn Leu, Ser Val His Thr Glu Asn Pro Asp Leu Thr Pro Cys Phe 



His Gly Arg Ala Pro Ala Pro Val Phe ^he Val Thr Pro Leu vll Val 



100 



105 



Gly Val Thr Met Leu Leu Ala Thr Leu Leu He Gin .yr gIu Arg Leu 

135 140 



5 10 15 

Gin Asn Ser Leu Leu Ala Trp Val ^ro Cys He lyr Leu lip Val Ala 
Leu Pro Cys Tyr Leu Leu Tyr Leu Arg His His Cys llg Gly Tyr He 
lie Leu Ser His Leu Ser Lys Leu Lys Met Val Leu Gly Val Leu Leu 
Trp cys Val Ser Trp Ala Asp Leu Phe Tyr Ser Phe His Gly Leu vll 

5 Val Thr 
1 lie Gin 

Gin Gly Val Gin Ser Ser Gly vll Leu He He Phe S Phe Leu Cys 
Val val cys Ala He Val Pro Phe Arg Ser Lys He Leu Leu Ala Lys 
Ala Glu Gly Glu He Ser Asp Pro Phe Arg Phe Thr Thr Phe Tyr He 
His Phe Ala Leu Val Leu Ser Ala Leu He Leu Ala Cys Phe Ar^ Glu 
Lys Pro Pro Phe Phe Ser Ala Lys Asn Val Asp Pro Asn Pro Tyr Pro 
Glu Thr Ser Val Gly Phe Leu Ser Arg Leu Phe Phe Trp Phe Thr 

Lys Met Ala He Tyr Gly Tyr Arg His Pro Leu GlS Glu Lys Asp Leu 

235 

Trp Ser Leu Lys Glu Glu Asp Arg Ser Gin Met Val Val Gin Gin Leu 

245 250 ore: 

Leu Glu Ala Trp Arg Lys Gin Glu Lys Gin Thr Ala Arg His Lys Ala 

ser Ala Ala Pro Gly Lys Asn Ala Ser Gly Glu Asp Glu HI Leu Leu 

280 285 
Gly Ala Arg Pro Arg Pro Arg Lys Pro Ser Phe Leu Lys Ala Leu Leu 

Ala Thr Phe Gly Ser Ser Phe Leu He Ser Ala JJs Phe Lys Leu He 

Gin Asp Leu Leu Ser Phe He Asn Pro Gin Leu Leu Ser He Leu He 

Arg Phe He Ser Asn Pro Met Ala Pro Hi Trp Trp Gly Phe Leu Val 

Ala Gly Leu Met Phe Leu Cys Ser Me^ Met Gin Ser Leu He Leu Gin 

His Tyr Tyr His Tyr He Phe Val Thr Gly Val Lys Phe Arg Thr Gly 

He Met Gly Val He lyr Arg Lys Ala Leu Val He Thr Asn Ser Val 

Lys Arg Ala Ser Thr Val Gly Glu He Val III Leu Met Ser Val Asp 

Ala Gin Arg Phe Met Asp Leu Ala Pro pJe Leu Asn Leu Leu Ser 

Ala Pro Leu Gin He He Leu Ala He Tyr Phe Leu Trp Gin Asn Leu 

4 4 0 44 5 
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Gly Pro Ser Val Leu Ala Gly Val Ala Phe Met Val Leu Leu He Pro 

450 455 460 

Leu Asn Gly Ala Val Ala Val Lys Met Arg Ala Phe Gin Val Lys Gin 

470 475 480 

Met Lys Leu Lys Asp Ser Arg He Lys Leu Met Ser Glu He Leu Asn 

485 490 495 

Gly He Lys Val Leu Lys Leu Tyr Ala Trp Glu Pro Ser Phe Leu Lvs 

500 505 510 

Gin Val Glu Gly He Arg Gin Gly Glu Leu Gin Leu Leu Arg Thr Ala 
M • 525 

Ala Tyr Leu His Thr Thr Thr Thr Phe Thr Trp Met Cys Ser Pro Phe 
530 535 54Q 

Leu Val Thr Leu He Thr Leu Trp Val Tyr Val Tyr Val Asp Pro Asn 

550 555 560 

Asn Val Leu Asp Ala Glu Lys Ala Phe Val Ser Val Ser Leu Phe Asn 

565 570 575 

He Leu Arg Leu Pro Leu Asn Met Leu Pro Gin Leu He Ser Asn Leu 

580 585 590 

Thr Gin Ala Ser Val Ser Leu Lys Arg He Gin Gin Phe Leu Ser Gin 

595 600 605 

Glu Glu Leu Asp Pro Gin Ser Val Glu Arg Lys Thr He Ser Pro Glv 

615 620 
Tyr Ala He Thr He His Ser Gly Thr Phe Thr Trp Ala Gin Asp Leu 
625 630 635 640 

Pro Pro Thr Leu His Ser Leu Asp He Gin Val Pro Lys Gly Ala Leu 

645 650 655 

Val Ala Val Val Gly Pro Val Gly Cys Gly Lys Ser Ser Leu Val Ser 

660 665 670 

Ala Leu Leu Gly Glu Met Glu Lys Leu Glu Gly Lys Val His Met Lys 
675 680 685 

^ ft^ ^^-^ Trp He Gin Asn Cys Thr 

690 695 700 

Leu Gin Glu Asn Val Leu Phe Gly Lys Ala Leu Asn Pro Lys Arg Tvr 
705 710 715 720 

Gin Gin Thr Leu Glu Ala Cys Ala Leu Leu Ala Asp Leu Glu Met Leu 

725 730 735 

Pro Gly Gly Asp Gin Thr Glu He Gly Glu Lys Gly He Asn Leu Ser 

740 745 750 

Gly Gly Gin Arg Gin Arg Val Ser Leu Ala Arg Ala Val Tyr Ser Asp 

755 760 765 

Ala Asp He Phe Leu Leu Asp Asp Pro Leu Ser Ala Val Asp Ser His 

770 775 780 

Val Ala Lys His He Phe Asp His Val He Gly Pro Glu Gly Val Leu 
1^^ , 790 795 800 

Ala Gly Lys Thr Arg Val Leu Val Thr His Gly He Ser Phe Leu Pro 

805 810 815 

Gin Thr Asp Phe He He Val Leu Ala Asp Gly Gin Val Ser Glu Met 

820 825 830 

Gly Pro Tyr Pro Ala Leu Leu Gin Arg Asn Gly Ser Phe Ala Asn Phe 

835 840 845 

Leu Cys Asn Tyr Ala Pro Asp Glu Asp Gin Gly His Leu Glu Asp Ser 
850 855 

Trp Thr Ala Leu Glu Gly Ala Glu Asp Lys Glu Ala Leu Leu He Glu 
I S75 880 

Asp Thr Leu Ser Asn His Thr Asp Leu Thr Asp Asn Asp Pro Val Thr 

885 890 895 

Tyr Val Val Gin Lys Gin Phe Met Arg Gin Leu Ser Ala Leu Ser Ser 

900 905 910 

Asp Gly Glu Gly Gin Gly Arg Pro Val Pro Arg Arg His Leu Gly Pro 

915 920 925 

Ser Glu Lys Val Gin Val Thr Glu Ala Lys Ala Asp Gly Ala Leu Thr 
930 935 94Q 

Gin Glu Glu Lys Ala Ala He Gly Thr Val Glu Leu Ser Val Phe Trp 

^45 950 955 960 

Asp Tyr Ala Lys Ala Val Gly Leu Cys Thr Thr Leu Ala He Cys Leu 

965 970 975 
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Leu Tyr Val Gly Gin Ser Ala Ala Ala He Gly Ala Asn Val Trp Leu 
Ser Ala Trp Thr Asn Asp Ala Met^Ala Asp Ser Arg Gin 11^ Asn Thr 

^^"^ 1010^''^ ^^"^ ""^^ l^ls""^^ ''^'^ ''^^ ieu^Gln Gly Phe 

Leu Val Met Leu Ala Ala Met Ala Met Ala Ala cJy^Gly He Gin Ala 

1030 1035 in/in 

Ala Arg Val Leu His Gin Ala Leu Leu His Asn Lys He Arg Ser Pro 

1045 1050 inc;c: 

Gin Ser Phe Phe Asp Thr Thr Pro Ser Gly Arg He Leu Asn 5ys Phe 

1065 1070 

Ser Lys Asp^He Tyr Val Val Asp^Glu Val Leu Ala Pro Val He Leu 

"""^ 1090^^'' ^""^ f^J" Thr iSfval Val He 

1095 1100 
Met^Ala Ser Thr Pro Leu^Phe Thr Val Val He Leu Pro Leu Ala Val 

Leu IVr Thr Leu Val^Gln'Arg Phe Tyr Ala^llf Thr Ser Arg Gin III"" 

Lys Arg Leu Glu^Ser Val Ser Arg Ser^Pro^le Tyr Ser His pjf Ser 

Glu Thr Val^Thr Gly Ala Ser Val^He' Arg Ala ^r Asn ir^^Ser Arg 

ff^O^i^ lie ser Asp^Thr Lys Val Asp Ala Asn^Gln Arg Ser 

Cys^Tyr Pro Tyr He He^Ser Asn Arg Trp Leu^Se^He Gly Val Glu 

Phe Val Gly Asn Cys Val Val Leu Phe Ala Al^Leu Phe Ala Val H^^ 



1205 1210 



e 



Gly Arg Ser Ser Leu^Asn Pro Gly Leu Va^^Gly Leu Ser Val Ser^r 

1225 

ser Leu Gin Val Thr Phe Ala Leu Asn Trp Met He Arg Met Met Ser 

1240 1245 

ilso''^'' ^^"^ ""^"^ Sss""^^ ""^^ """^ 

Lys^Thr Glu Thr Glu Ala^Pro Trp Val Val Glu^G^J^Ser Arg Pro Pro 

Glu Gly Trp Pro Pro Arg Gly Glu Val Glu Phl^rg Asn Tyr Ser ^al^ 



1285 1290 



Arg Tyr Arg Pro^Gly'Leu Asp Leu Val^L^u^Arg Asp Leu Ser ieu^is 
Val His Gly^Gly Glu Lys Val Gly^He Val Gly Arg Thr GlJVa Gly 

llfo^^'' "^^"^ ^^"^ ^bIb^^"" ^^"^ Glu^la Ala Lys 

Gly^Glu He Arg He Asp^Gly Leu Asn Val Ala ISp^le Gly Leu His 
Asp Leu Arg Ser Gln^Leu Thr He He Pro Gln\sp Pro He Leu Phf 
ser Gly Thr Leu^Arg Met Asn Leu Asp Pro^Phe Gly Ser Tyr Ser^Glu 

Glu Asp lie Trp Trp Ala Leu Glu Leu^er His Leu His ^hr^Phe Val 
" 1400 1405 

1410°^'' ^""^ iTlz^^^ ^^'^ 

Asn^Leu Ser Val Gly Gln^Arg Gin Leu Val Cys^Jeu^Ala Arg Ala Leu 
Leu Arg Lys Ser Arg^He Leu Val Leu Asp Jtu^la Thr Ala Ala He" 
Asp Leu Glu Thr^Asp Asn Leu He Gln^i^!°Thr He Arg Thr ct^Phe 
Asp Thr Cys^Thr Val Leu Thr He^itf His Arg Leu Asn ihr\l^ Met 

""^P Vilo'^'''' '"''^ ""^^ Y?L^^^°^^P Gly Val Jl^Ala Glu Phe 

^^^^ 1495 1500 
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Asp^Ser Pro Ala Asn Leu^xie Ala Ala Arg Gly He Phe Tyr Gly Met 
Ala Ara Asn Ala nix, t.^,, a i = -^^"^^ 1520 



Arg Asp Ala Gly Leu Al 
1525 

<210> 7 
<211> 4509 
<212> DNA 

<213> Homo sapiens 



<400 
atggccgcgc 
cctgccgcca 
cccatgtacc 
ggctacctcc 
gtcctgtgta 
gccccagaat 
ctgattcaca 
cttctctgct 
cagagcgacc 
tttgtgctgt 
aacccctgtc 
ggcctggtct 
agagaaaact 
agtgcagccc 
aaggctccag 
aaggccatct 
agtgatgtct 
gatcccaagc 
tgcctgcaaa 
ttgcggtcgg 
agaaaggcca 
accgagagcg 
ttcgtctatc 
agcctcctcc 
atgaggcaga 
atcaagttcc 
gagctgggcg 
gtgtctacat 
gctatgaatg 
caggctttcc 
ctggtcacct 
ggaagcgctg 
gaaagccctc 
gttgtcggtc 
tcaaaggtgg 
tgggtgcaga 
tggctggaga 
ggaatccaca 
ctgagcctgg 
gcggccctgg 
ctactccagg 
gattggatca 
ctgcagagga 
ggagaaggag 
^ggaggcccg 
acttcagaag 
ggaaaggaca 
gccgtgggca 
tccttctgcc 
cagacgcagg 
gggctgtttg 
ttccagaggc 
attggtcacc 
gacaaactcc 
gcagtggcta 



> 7 
ctgctgagcc 
ccagcctgct 
tctgggtcct 
ggatgtcccc 
cctccagcgt 
tcctcattca 
ccgagaggaa 
ttgtcttgcc 
ctgtccgcca 
cctgcctggc 
cagagactgg 
ggaggggata 
cc tcagaaga 
ggaggcacaa 
agaccgagcc 
ggcaggtgtt 
tcaggttcac 
ctccagcctg 
cgctgtttga 
ccatcactgg 
gtgcggtggg 
tcctctacct 
tctggcagct 
ctctgaattt 
aggactcacg 
atggctggga 
ccttgcggac 
ttctggtcgc 
cagagaaagc 
tgcccttctc 
tcctctgcct 
ccgggaagga 
cctgcctcca 
cagtgggggc 

aggggttcgt 

acacctctgt 
gagtactaga 
cttcaattgg 
cccgggctgt 
atgcccacgt 
gaacaacacg 
tagtgctggc 

agggggccct 

aaacagaacc 
agcttagacg 
cccagacaga 
gcatccaata 
cccccctctg 

ggggctactg 

cagccctgcg 
cctccatggc 
tcctgtggga 
tgctaaaccg 
ggtccctgct 
ccccactggc 



ctgcgcgggg 
gagcctgtgc 
tggtcccatc 
actcttcaaa 
ggctgtcgct 
tcctactgtg 
aaagggagtc 
agctaccaac 
cctgtccacc 
ggatcaaccc 
ggcagccttc 
caggaggcca 
acttgtttcc 
caaggcaata 
cttcctacgg 
ccattctacc 
tgtccccaag 
gaagggctac 
gcagcagaac 
cctggtgtac 
tgatgtggtc 
caacgggctg 
cctggggccc 
cttcatctcc 
ggcacggctc 
gggagccttt 
ctccggcctc 
actggtggtg 
ctttgtgact 
catccactcc 
ggaagaagtt 
ttgcatcacc 
cagaataaac 
agggaagtcc 
gagcatcgag 
ggtagagaat 
agcctgtgcc 
ggagcagggc 
atacagaaag 
tggccagcat 
gattctcgtg 
aaatggggcc 
cgtgtgtctt 
tgggaccagc 
cgagaggtcc 
ggttcctctg 
cggcagggtg 
cctctacgca 
gctgagcctg 
tggcgggatc 
tgcggtgctc 
tgtggtgcga 
ct tctccaag 
gatgtacgcc 
cactgtggcc 



cagggggtct 
ttcctgagaa 
tacctcctct 
gccaagatgg 
ctttggaaaa 
tggctcacca 
cagtcatctg 
gctgcccagc 
tacctatgcc 
cccttcttcc 
ccctccaaag 
ctgagaccaa 
cggcttgaaa 
gcat ttaaaa 
caagaaggga 
ttcctcctgg 
ctgctcagcc 
ctcctcgccg 
atgtacaggc 
agaaaggtcc 
aatctggtgt 
tggctgcctc 
tccgccctca 
aagaaaagga 
accagctcta 
ctggacagag 
ctcttctctg 
tttgctgtcc 
ctcacagttc 
ctcgtccagg 
gaccctggtg 
atacacagtg 
ctcacggtgc 
tccctgctgt 
ggtgctgtgg 
gtgtgcttcg 
ctgcagccag 
atgaatctct 
gcagctgtgt 
gtcttcaacc 
acgcacgcac 
atcgcagaga 
ctggatcaag 
accaaggacc 
atcaagtcag 
gatgaccctg 
aaggccacag 
ctcttcctct 
tgggcggacg 
ttcgggctcc 
ctaggtgggg 
tctcccatca 
gagacagaca 
tttggactcc 
atcctgccac 



ggaaccagac 
cagcaggggt 
tcatccacca 
tgcttggatt 
tccaacaggg 
cgatgagctt 
gagtgctgtt 
aggcctccgg 
tgtctctggt 
ctgaagaccc 
ccacgttctg 
aagacctctg 
aggagtggat 
ggaaaggcgg 
gccagtggcg 
ggaccctcag 
tt ttcctgga 
tgctgatgtt 
tcaaggtgcc 
tggctctgtc 
ccgtggacgt 
tcgtctggat 
ctgccatcgc 
accaccatca 
tcctcaggaa 
tcctgggcat 
tgtcgctggt 
acactctggt 
tcaacatcct 
cccgggtgtc 
tcgtagactc 
ccaccttcgc 
cccagggctg 
ccgccctcct 
cctacgtgcc 
ggcaggagct 
atgtggacag 
ccggaggcca 
acctgctgga 
aggtcattgg 
tccacatcct 

tgggttccta 

ccagacagcc 
ccagaggcac 
tccctgagaa 
acagggcagg 
tgcacctggc 
tcctctgcca 
accctgcagt 
tcggctgtct 
cccgggcatc 
gcttctttga 
cggttgacgt 
tggaggtcag 
tgtttctcct 



agagcctgaa 
ctgggtaccc 
ccatggccgg 
cgccctcata 
aacgcctgag 
cgcagtgttc 
tggttactgg 
agcgggcttc 
ggtggcacag 
ccagcagtct 
gtgggtttct 
gtcgcttggg 
gaggaaccgc 
cagtggcatg 
cccactgctg 
cctcatcatc 
gtttattggt 
cctctcagcc 
gcagatgagg 
cagcggctcc 
gcagcggctg 
cgtggtctgc 
tgtcttcctg 
ggaggagcaa 
ctcgaagacc 
ccgaggccag 
gtccttccaa 
ggccgagaat 
caacaaggcc 
ctttgaccgt 
aagttcctct 
ctggtcccag 
tctgctggct 
tggggagctg 
ccaggaggcc 
ggacccaccc 
cttccctgag 
gaagcagcgg 
tgaccccctg 
gcctggtggg 
gccccaggct 
ccaggagctt 
aggagataga 
ctctgcaggc 
ggaccgtacc 
atggccagca 
ctacctgcgt 
gcaagtggcc 
aggtgggcag 
ccaagccatt 
caggttgctc 
gcggacaccc 
ggacattcca 
cctggtggtg 
ctacgctggg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
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tttcagagcc 
tcgtctgtct 
cgaacccagg 
agtt tcccgc 
ggcctggtgt 
ctcgtgggct 
cgcaactgga 
tggacgccca 
cagggcgggc 
gctgtgcagg 
accggggcag 
ggtgggatct 
aggatcagca 
gacctgctgc 
aaagccttgg 
gacctgagcg 
cagatcctca 
caggccatgc 
cgctccgtga 
ggcagcccgg 
ggcctggtc 

<210> 
<211> 
<212> 
<213> 



tgtatgtggt 
gctcccacat 
ccccct t tgt 
gactggtggc 
ttgcagccgc 
tctctgtctc 
cagacctaga 
aggaggctcc 
agatcgagtt 
gcgtgtcctt 
ggaagtcctc 
ggatcgacgg 
tcatccccca 
aggagcactc 
tggccagcct 
tgggccagaa 
tcctggacga 
tcgggagctg 
tggactgtgc 
cccagctgct 



tagctcatgc 
ggctgagacg 
ggctcagaac 
tgacaggtgg 
cacgtgtgct 
tgctgccctc 
gaacagcatc 
ctggaggctg 
ccgggacttt 
caagatccac 
cctggccagt 
ggtccccatt 
ggaccccatc 
ggacgaggct 
gcccggccag 
acagctcctg 
ggctactgct 
gtttgcacag 
ccgggttctg 
ggcccagaag 



cagctgagac 
ttccagggca 
aatgctcgcg 
cttgcggcca 
gtgctgagca 
caggtgaccc 
gtgtcagtgg 
cccacatgtg 
gggctaagat 
gcaggagaga 
gggctgctgc 
gcccacgtgg 
ctgttccctg 
atctgggcag 
ctgcagtaca 
tgtctggcac 
gccgtggacc 
tgcactgtgc 
gtcatggaca 
ggcctgtttt 



gcttggagtc 
gcacagtggt 
tagatgaaag 
atgtggagct 
aagcccacct 
agacactgca 
agcggatgca 
cagct cagcc 
gccgacctga 

aggtgggcat 
ggctccagga 
ggctgcacac 
gctctctgcg 
ccctggagac 
agtgtgctga 
g^tgcccttct 
ctggcacgga 
tgcccattgc 
aggggcaggt 
acagactggc 



agccagctac 
ccgggcattc 
ccagaggatc 
cctggggaat 
cagtgctggc 
gtgggttgtt 
ggactatgcc 
cccctggcct 
gctcccgctg 
cgttggcagg 
ggcagctgag 
actgcgctcc 
gatgaacctc 
ggtgcagctc 
ccgaggcgag 
ccggaagacc 
gctgcagatg 
ccaccgcctg 
ggcagagagc 
ccaggagtca 



8 

1503 
PRT 

Homo sapiens 



Met 
1 

Thr 

Arg 

Pro 

Met 

65 

Val 

Gly 

Thr 

Gly 

Val 
145 
Gin 

Val 

Phe 

Ala 

Arg 
225 
Arg 

Met 

Lys 

Leu 



<400> 
Ala Ala 



Pro Ala Glu Pro 
5 

Glu Pro Glu Pro Ala Ala 
20 

Gly Val Trp Val 



Thr Ala 

35 
lie Tyr 

50 

Ser Pro 

Leu Cys 

Thr Pro 

Thr Met 
115 
Val Gin 
130 

Leu Pro 

Ser Asp 

Val Ala 

Pro Glu 
195 
Phe Pro 
210 

Gly Tyr 

Glu Asn 

Arg Asn 

Arg Lys 
275 
Arg Gin 
290 



Leu Leu Phe lie 
55 

Leu Phe Lys Ala 
70 

Thr Ser Ser Val 
85 

Glu Ala Pro Glu 
100 

Ser Phe Ala Val 

Ser Ser Gly Val 
135 

Ala Thr Asn Ala 
150 

Pro Val Arg His 
165 

Gin Phe Val Leu 
180 

Asp Pro Gin Gin 

Ser Lys Ala Thr 
215 

Arg Arg Pro Leu 
230 

Ser Ser Glu Glu 
245 

Arg Ser Ala Ala 
260 

Gly Gly Ser Gly 

Glu Gly Ser Gin 
295 



Cys 

Thr 

Pro 

40 

His 

Lys 

Ala 

Phe 

Phe 
120 
Leu 

Ala 

Leu 

Ser 

Ser 
200 
Phe 

Arg 

Leu 

Arg 

Met 
280 
Trp 



Ala Gly 
10 

Ser Leu 
25 

Pro Met 

His His 

Met Val 

Val Ala 
90 

Leu lie 
105 

Leu lie 

Phe Gly 

Gin Gin 

Ser Thr 
170 
Cys Leu 
185 

Asn Pro 

Trp Trp 

Pro Lys 

Val Ser 
250 
Arg His 
265 

Lys Ala 
Arg Pro 



Gin Gly 

Leu Ser 

Tyr Leu 

Gly Arg 
60 

Leu Gly 
75 ^ 
Leu Trp 

His Pro 

His Thr 

Tyr Trp 
140 
Ala Ser 
155 

Tyr Leu 

Ala Asp 

Cys Pro 

Val Ser 
220 
Asp Leu 
235 

Arg Leu 

Asn Lys 

Pro Glu 

Leu Leu 
300 



Val 

Leu 

Trp 

45 

Gly 

Phe 

Lys 

Thr 

Glu 
125 
Leu 

Gly 

Cys 

Gin 

Glu 
205 
Gly 

Trp 

Glu 

Ala 

Thr 
285 
Lys 



Trp Asn Gin 
15 

Cys Phe Leu 
30 

Val Leu Gly 

Tyr Leu Arg 

Ala Leu lie 
80 

lie Gin Gin 
95 

Val Trp Leu 
110 

Arg Lys Lys 

Leu Cys Phe 

Ala Gly Phe 
160 

Leu Ser Leu 
175 

Pro Pro Phe 
190 

Thr Gly Ala 

Leu Val Trp 

Ser Leu Gly 
240 

Lys Glu Trp 

255 

lie Ala Phe 
270 

Glu Pro Phe 

Ala lie Trp 



3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840. 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4509 
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Gin Val Phe His Ser Thr Phe Leu Leu Gly Thr Leu Ser Leu He He 

310 315 
Ser Asp Val Phe Arg Phe Thr Val Pro Lys Leu Leu Ser Leu Phe LeS 

Glu Phe He Gly Asp Pro Lys Pro Pro lla Trp Lys Gly Tyr Leu Leu 

Ala Val Leu Met Phe Leu Ser Ala cJJ Leu Gin Thr Leu Phe Glu Gin 

Gin Asn Met TVr Arg Leu Lys Val Pro Gin Met .Arg III Arg Ser Ala 
•^/^ 375 380 



lie Thr Gly Leu Val Tyr Arg Lys Val Leu Ala Leu Ser Ser Gly Ser 

Arg Lys Ala Ser Ala Val Gly Asp Val Val Isn Leu Val Ser Val Isp 

Val Gin Arg Leu Thr Glu Ser Val Leu Leu Asn Gly Leu T^ Leu 

Pro Leu Val Trp He Val Val Cys Phe Val Tyr Leu Trp GlS Leu Leu 

^, ^ 440 445 

Gly Pro Ser Ala Leu Thr Ala He Ala Val Phe Leu Ser Leu Leu Pro 

Leu Asn Phe Phe He Ser Lys Lys Arg Asn His ill Gin Glu Glu Gin 

4/0 475 
Met Arg Gin Lys Asp Ser Arg Ala Arg Leu Thr Ser Ser He Leu Ira 

490 495 ^ 

Asn Ser Lys Thr He Lys Phe His Gly Trp Glu Gly Ala Phe 
500 505 510 



a Phe Leu Asp 



Arg Val Leu Gly He Arg Gly Gin Glu Leu Gly Ala Leu Arg Thr Ser 

Gly Leu Leu Phe Ser Val Ser Leu Val Ser Phe Gin Val Ser Thr Phe 

Leu Val Ala Leu Val Val Phe Ala Val His Thr L^u Val Ala Glu Asn 

D 5 0 555 

Ala Met Asn Ala Glu Lys Ala Phe Val Thr Leu Thr Val Leu Asn He 

565 570 575 



Leu Asn Lys Ala Gin Ala Phe Leu Pro Phe Ser He His Ser Leu Val 
^1 -, 585 590 

Gin Ala Arg Val Ser Phe Asp Arg Leu Val Thr Phe Leu Cys Leu Glu 

Glu Val Asp Pro Gly Val Val Asp Ser Ser Ser Ser Gly Ser Ala Ala 

615 520 
Gly Lys Asp Cys He Thr He His Ser Ala Thr Phe Ala Trp Ser Gin 

630 635 
Glu Ser Pro Pro Cys Leu His Arg He Asn Leu Thr Val Pro Gin Gly 

Cys Leu Leu Ala Val Val Gly Pro Val Gly Ala Gly Lys Ser III Leu 

bbO 555 



Leu Ser Ala Leu Leu Gly Glu Leu Ser Lys Val Glu Gly Phe Val Ser 

680 585 
He Glu Gly Ala Val Ala Tyr Val Pro Gin Glu Ala Trp Val Gin Asn 

Thr Ser Val Val Glu Asn Val Cys Phe Gly Gin gSu Leu Asp Pro Pro 

Trp Leu Glu Arg Val Leu Glu Ala Cys Ala Zeu Gin Pro Asp Val Isp 

Ser Phe Pro Glu Gly He His Thr Ser III Gly Glu Gin Gly Met Asn 

Leu Ser Gly Gly Gin Lys Gin Arg Leu Ser Leu Ala Arg Ila Val Tyr 

Arg Lys Ala Ala Val Tyr Leu Leu Asp Asp Pro Leu 111 Ala Leu Asp 

Ala His Val Gly Gin His Val Phe Asn Gin Val He Gly Pro Gly Gly 

Leu Leu Gin Gly Thr Thr Arg He Leu Val Thr His Ala Leu His He 

Leu Pro Gin Ala Asp Trp He He Val llu Ala Asn Gly Ala ill Ala 
820 825 830 
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Glu Met Gly Ser Tyr Gin Glu Leu Leu Gin Arg Lys Gly Ala Leu Val 

=35 840 845 

Cys Leu Leu Asp Gin Ala Arg Gin Pro Gly Asp Arg Gly Glu Gly Glu 

850 855 860 

Thr Glu Pro Gly Thr Ser Thr Lys Asp Pro Arg Gly Thr Ser Ala Gly 

870 875 880 

Arg Arg Pro Glu Leu Arg Arg Glu Arg Ser lie Lys Ser Val Pro Glu 

885 890 895 

Lys Asp Arg Thr Thr Ser Glu Ala Gin Thr Glu Val Pro Leu Asp Asp 

900 905 910 

Pro Asp Arg Ala Gly Trp Pro Ala Gly Lys Asp Ser lie Gin Tyr Gly 
915 920 925 ^ ^ 

Arg Val Lys Ala Thr Val His Leu Ala Tyr Leu Arg Ala Val Gly Thr 
930 935 

Pro Leu Cys Leu Tyr Ala Leu Phe Leu Phe Leu Cys Gin Gin Val Ala 

950 955 ggQ 

Ser Phe Cys Arg Gly Tyr Trp Leu Ser Leu Trp Ala Asp Asp Pro Ala 

965 970 975 

Val Gly Gly Gin Gin Thr Gin Ala Ala Leu Arg Gly Gly He Phe Glv 

980 985 990 

Leu Leu Gly Cys Leu Gin Ala He Gly Leu Phe Ala Ser Met Ala Ala 

995 1000 1005 

^n^n^^"" ^""^ 1^^^ Phe Gin Arg Leu 

1010 1015 1020 

Leu Trp Asp Val Val Arg Ser Pro He Ser Phe Phe Glu Arg Thr Pro 
Ti ^-1 ■ 1035 1040 

lie Gly His Leu Leu Asn Arg Phe Ser Lys Glu Thr Asp Thr Val Asp 

1045 1050 1055 

Val Asp He Pro Asp Lys Leu Arg Ser Leu Leu Met Tyr Ala Phe Gly 

1060 1065 1070 

Leu Leu Glu Val Ser Leu Val Val Ala Val Ala Thr Pro Leu Ala Thr 
1075 1080 1085 

tnon^^^ ^^"^ ^^"^ ^^"^ -^la Phe Gin Ser Leu 

1090 1095 1100 

Tyr Val Val Ser Ser Cys Gin Leu Arg Arg Leu Glu Ser Ala Ser Tyr 

1110 1115 1120 

Ser Ser Val Cys Ser His Met Ala Glu Thr Phe Gin Gly Ser Thr Val 

1125 1130 1135 

Val Arg Ala Phe Arg Thr Gin Ala Pro Phe Val Ala Gin Asn Asn Ala 

1140 1145 2^250 

Arg Val Asp Glu Ser Gin Arg He Ser Phe Pro Arg Leu Val Ala Asp 
1155 1160 1165 

Ala Asn Val Glu Leu Leu Gly Asn Gly Leu Val Phe 

2.1 . ^^^^ 1180 

Ala Thr Cys Ala Val Leu Ser Lys Ala His Leu Ser Ala Gly 
1190 1195 1200 

Leu Val Gly Phe Ser Val Ser Ala Ala Leu Gin Val Thr Gin Ala Leu 

1205 1210 1215 

Gin Trp Val Val Arg Asn Trp Thr Asp Leu Glu Asn Ser He Val Ser 

1220 1225 1230 

Val Glu Arg Met Gin Asp Tyr Ala Trp Thr Pro Lys Glu Ala Pro Trp 
1235 1240 1245 

^""^ ^'o^n^''^ '^^'^ Trp Pro Gin Gly Gly Gin 

-'•■^-'0 1255 1260 

He Glu Phe Arg Asp Phe Gly Leu Arg Tyr Arg Pro Glu Leu Pro Leu 

1270 1275 1280 

Ala Val Gin Gly Val Ser Leu Lys He His Ala Gly Glu Lys Val Gly 

1285 1290 1295 

He Val Gly Arg Thr Gly Ala Gly Lys Ser Ser Leu Ala Ser Gly Leu 

1300 1305 1310 

Leu Arg Leu Gin Glu Ala Ala Glu Gly Gly He Trp He Asp Gly Val 
1315 1320 1325 

^Itn^^^ ^"-^ "^^^ "^hr Leu Arg Ser Arg He Ser He 

T1 I r^. 123^ 1340 

He Pro Gin Asp Pro He Leu Phe Pro Gly Ser Leu Arg Met Asn Leu 
^^^^ 1350 1355 1360 
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Asp Leu Leu Gin Glu His Ser Asp Glu Ala He Trp Ala Ala Leu Glu 

1^^5 1370 1375 

Thr Val Gin Leu Lys Ala Leu Val Ala Ser Leu Pro Gly Gin Leu Gin 

1380 1385 1390 

Tyr Lys Cys Ala Asp Arg Gly Glu Asp Leu Ser Val Gly Gin Lys Gin 
1-^^^ 1400 1405 

^^"^ i^^Yn^^^ ^^"^ ^""^ Thr Gin He Leu He 

i410 1415 1420 

Leu Asp Glu Ala Thr Ala Ala Val Asp Pro Gly Thr Glu Leu Gin Met 
if . ^^^^ 1435 1440 

Gin Ala Met Leu Gly Ser Trp Phe Ala Gin Cys Thr Val Leu Leu He 

. ^^^^ 1450 1455 

Ala His Arg Leu Arg Ser Val Met Asp Cys Ala Arg Val Leu Val Met 

1460 1465 
Asp Lys Gly Gin Val Ala Glu Ser Gly Ser Pro Ala Gin Leu Leu Ala 
1475 1480 1485 

^^cn^^^ Gin Glu Ser Gly Leu Val 

1490 1495 

<210> 9 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence source : /note= " synthetic construct" 

<400> 9 
ctdgtdgcdg tdgtdggn 

<210> 10 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence source : /note=: " synthetic construct" 

<400> 10 
atggccgcgc ctgctgagc 

<210> 11 
<211> 20 
<212>'DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence source : /note= " synthetic construct" 

<400> 11 
gtctacgaca ccagggtcaa 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence source : /note= " synthetic construct" 

<400> 12 
ctgcctggaa gaagttgacc 

<210> 13 
<211> 20 
<212> DNA 



18 



19 



20 



20 
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<213> Artificial Sequence 
<220> 

<223> Sequence source : /note= " synthetic construct" 

<400> 13 
ctggaatgtc cacgtcaacc 

20 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial SBc^ence 
<220> 

<223> Sequence source : /note= " synthetic construct" 

<400> 14 
ggagacagac acggttgacg 

<210> 15 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence source : /note= " synthetic construct" 

<400> 15 
gcagaccagg cctgactcc 

19 

<210> 16 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence source : /note= " synthetic construct" 
<400> 16 

rctnavngcn swnarnggnt crtc 24 

<210> 17 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence source : /note= " synthetic construct" 
<400> 17 

cgggatccag rgaraayath ctntttggn 29 

<210> 18 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence source : /note= " synthetic construct" 
<400> 18 

cggaattcnt crtchagnag rtadatrtc 29 
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